Gene targeting with viral vectors.
Genetic manipulation of cells for scientific and therapeutic goals can be achieved by both gene-addition and gene-targeting methods. Gene targeting precisely alters a gene in its natural chromosome location, providing distinct advantages over gene-addition approaches. Classic gene-targeting delivery systems (microinjection, electroporation, or calcium phosphate transfection) have led to major scientific advances, but are too inefficient in their current state to be used for some applications, including gene therapy. This review describes the development of gene-targeting vectors based on three types of viruses (retrovirus, adenovirus, and adeno-associated virus) and discusses the design, possible mechanisms of action, and applications of gene-targeting vectors based on adeno-associated virus.